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1020030008202 #^ Q*}: 2003/11/11 

«AlE] ^^43 ^71 ^13#^^^5V^1 ^£ ^-g-^nV; Bfl 

o.^^ tg^ij. igEj-^S. 7j-0.^^ ^0^0} ^S\X^ > 7j$-&2\)2\- #7>^^^7i^ 

€*1 ^ Sh§-°1 ttf^i, ufl£E] 4l7>^ ^7l^j ^S\^ Jr^7> 

£ 2 
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1020030008202 ^^ 2003/11/11 

7 <J"n-%L*H °fl2-3 ^ H *fl 2: H o v ^ {FERROELECTRIC MEMORY DEVICE AND METHOD FOR 
FABRICATING THE SAME} 

100: 7l^r 102: ^7}£-el ^ 

104: tIMH. 106: A}<=>]^. 

108: 5}£p}i3 D -| 110: ?1HB ^^flol^ 

112a: ^ 112b: <3 ^ 

114: B^^l^Bi H5a: ^ll^^^-E. 

115b: ^I2^^sfl= 116, H6a, 116b: *fil##^<2^- 

118: ^1^* 120: tilH^-o] 

122,122a; ^12#^:^^^- 124: ^[2^^ 

126: nfls.^ 128: ^1#^ 
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1020030008202 #^ 2003/11/11 

130: ^]2#^ 132: *l)3^-*l 

134: *fl#^ 7fl3flAlB] Spf*!^- 136,136a: afllSH+HM ^ 

138,138a: m^ttt^^ i 40 : aV-g-^-^nv 

142: 7flsflAlEi 7j-^-^nV 144: ^ 4 ^-^ 

146: ^115#^ 148: ^^Ib] Aj-^^r 
150,150a: *\}2^*&x)^ 160,160a: ^Hf^^Sf 
162: ^ll^tifl^ 164,164a: ^l5#^^^^| 
166: wl^>* 168: *H2^wU^ 

^r*l€ a>2f ^o], #-B-^l (Ferroelectric Material)^ ^^l -8r£ ^ # 

7l ^-(Applied Electric FieldH &<H-E ^r^^ ^(Spontaneous Polarization) *1 
Stl:, U^S. ^-HflollAi ^7l^-ol o]7>£|^ §^r°l 

45} ^^*V °13 
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1020030008202 



^ Q*}: 2003/11/11 



^(Hysteresis)* M.°]t\) £4. o}^ o]-g-^ 7 ]oj 

(Write)*Kn. ^(Reas)^ ^S.^ #-fr^*)l °11 2. &1 (Ferroelectric RAM) tr4. 

°1 3 *V ^-ff^M nflS.^ i^>^ ^o] So^^eHE. ^iL7> ?fl4^o.3. #°}5a^r 

7 eT-fr3l*fl ^lS-Sl dti^ «]^^ -f^tr (Endurance) 4, ^ M"^^ 

(nsec) 3^ m}-^ 5V ^5L2) ^ 1mA 3^ rfl 7 ] oj>£ 

^<?1 *fl2E| ^-g- ^p-til^Ji ojcf. nj-eH, #-fi-*l*ll nflSBl $=JJL xHltfl ^5LE) 

«vj7 oicf. ojsq. go] JH3# pfls.e] %-g-s>7l fl«H 

(1T/1C) ^S, ?fl3flAlE^ ^ 7l#(Small Ferroelectric Capacitor 

Technology), cf# wflAj f vfl<g i£^(Hot Temperature Retention), ^(DRAMHM- ofl^ 
^(SRAM) iiAj-ofl a>^j. ^(Read) ^ 7] «a (Write) vfl^S (Endurance) 4i^>^ 

^^(Reliability) 5riL7}- ^t^ 0 ^. 

n ^ cfc^ -H^Hs)-!- ^*)H^ i H^^liEl-l (1T/1C) -i 

^ ^-n-^^ll 7fl2flAlE^ 7l#(Small Ferroelectric Capacitor Technology)^ ? 

«°1 7Hr #A*V ^^o]e1- ^- ^ ojcK s-^ 7 0 vo^^ ^flsflAlE^ ^ 7l#(Small 
Ferroelectric Capacitor Technology)*^ ^^fl^l ^Ml7> ^l^^^l vOfQ 7}^ ^-^Vji 

^-n-€^ll ^15L5^ 4i7>^ r^^(DRAM)^ ^-f 2f d>^- 7 >^5. BSE*]^ 
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1020030008202 2003/11/11 

4 #-B-#*H ^^7} #7}*\<L£. £^-£)^o> *Vt}. 7 <Hr3**ll A>o]^ 

#71* £•§- ifj-ig o_ S £. olW^" p}<>lal: (Micron Technology)*^ u)^^ s. 

^ ^15,119, 154 Jr "FERROELECTRIC CAPACITOR AND METHOD FOR FORMING LOCAL INTERCONNECTION" 
^1 7lH^ w> $X±r °l-§-^r ^± ^^(Local Interconnect ion) °1 ^cf. 

ne^, ^>^1 i^^Sl- ^MH <4sr ^ ^s^Kr ?M iL^i}. 4Sf^, £ 

M^Kr ^ °1 1K£31 *fl^l ^s) ^-g-slJi Sa^f. £ 1^1 51*1 £ ££r 

*>H(Sharp)*V4 t^f^- ^5,854,104:2. "PROCESS FOR FABRICATING NONVOLATILE 

SEMICONDUCTOR MEMORY DEVICE HAVING A FERROELECTRIC CAPACITOR" ^1 7flX|sH 214. 

^ BM^E-m ^*Rr #7fl<4, #^^^^-(7)# ^*Kr #7114, ^Sr44Tr4U2;TiN)4 

^4(i3;Pt)iLj£. ^sflAlEi <5H^^-(12 ( 13)^ *|^*Hr #7414, 7fl3flAlEi 

4(14)* ^*Kr #7114, ^4(15)4 4^4(16)4 ^Dl^-n|(17)O.S o] 7 fl 

sfl*14 ^^(15.16.17)* ^*Rr ^«fl *g^€4. ^7H, sM^E] *H^q- 

(12,13)^ #*M<£4(7)# tgAj<g #^n(il)4 ^7l^o.s 3^*rH, ^4^:44 

(2)4 TflolH #^-(4)°l <8^^ 71^(1)2] ±2.^ <8^(5a)£- 4^4^(6)4 =efl°J 
<3 4(5b)^r #4^(11)4 ^#*>4. 4^ J: 3£ TflolB. *)<24* 4444 , SL^sl 

8-Br ^444 4-g- 444^ ( H^-f^. 10^ afl^^nv^. 4444, s.^S. 18^ 4 
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V 

1020030008202 #^ «^^>: 2003/11/11 
4. 

*fl ^flsflAlE^ ^^o.3L ^fl-g-sl^ ^ aiz}- ^(Etching Damage)* °J 

^1S<H1 &<>H #tfl3 cj^- €■ £)$}cK 

#7\-3_ °\n #-B-#*ii7> ^^^1 %*}^ ^i^m 9i9X^. ^, ^h^^ 

^ ^o^^, Aj*> ^ zj-o.^nv^ (Lifting) sH^Hr €-^l^^>l 5d& 

4. 

o)o] ^ ^ «>o.oii ^ #^^1 ^-*n^°i 5a^^. 
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1020030008202 #3 ^*>: 2003/11/11 

^3 ^-^^ nfl^-^ nn*}^ q$.o_s, ^4 £# 

^ t^s] 4^ SH-^^-sl Tj-ft-^l ^^9] ^sj-s 

2\ #£.S\JL #?Jr^<^B]-?i^ ^A] «>-§-ol <3*fl£]^ t*\}5Lz] 

^€ 7^; #7l 7l^Hl ^£ ^U^TM^; #71 #7}^°_s. s^V^i, 

#71 ^lf^^ ^^Hl ^€ tilHel-^l; #71 ^l^Tl^^MHl ^f^M^ 
; #71 *}2^ii*d<£^ ^li#?i€^^ ^^Hr itl #7i nfli-^ ^7i 

3 SLS. 5i-f-S)Tr nfls-^ 7fl3)lAlEl #71 nflS-^ ^^Ei A}o}6)| E^l^S] 

<H ^l3^?J-^<a^-; #71 nfl-§-T§ ^S^Ei Spj^^-O} ^V^O] ^3#?i^^4# 

^1 ti Jr-§-^4; #71 nflfl 7fl3flAlE^ ^h.^^ til-g-^nl-^-ofl 5} 7^*)*] 7j- 

5? #71 iMAjEi Tj-e-^nVAj.^ zg^sl fl^Ei #-5f**^M- 3L#*Kf ^ 

#71 nfl-i-t^ 7fl3flAlEl ^3). ^2#7i^^^-#ofl ^l^##^^ol ci tg^Sj 

°1 3* ^ *>ol, #71 ^llt^^l^ #71 *fl#^ ?fl3flAlEl A> 
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1020030008202 . %^ 2003/11/11 

^ l-^^r ^d]^- ^.A>ol = (Aluminium Oxide)"?! 3# -^-2-5. 

*}*1 SHr ^ll#^^; #7l 7fl5flAlEi ^-fr^nj-ofl /}if ^ ol^ ^2#^^; #7l 7fl3fl 

3<H Slfe 3* ^JlS- a o v 7 ) ^&^^ t av 71 ^ii-^oi o]s J1) 

#71 mMr^o) ^BJ-g. O]-^, ^- 7 1 ^31-^ol ^^nV^. o]-^ ^ 0.5L # 

7) ^ll#^^r ol^#(Iridium)flJl, #7l ^l2#^-gr ^>ol^.( Iridium 0xide)°H, # 

7l ^I3#^^r ^^-(Platinum)^l ^^SL^ *Vq-. 

^, #7l nfl^^ 7fl2flAlE^ ^Jf^^g- ^71 ^3^7i^^^-4 «V-§-^hvo.s. #^4^ "fl*^l 
<39> Aj-7] tiV-g-^nV^ a o V 7 ) ^3^^ ^4 #71 7fl2flAlE^ *M ^ ^ 

*] #^5. 21^ ^* ^^SLS. *Vtf. #71 #^^r ElBl-^- = (Ti t ani um 

0xide)£r ^<|H§- -%a>o]^ (tantalum Oxide)^- IH^I^ ^a}o] c (Aluminium Oxide) 

<40> #7] 7M^Ei #^^^ #71 7})3l]AlEi 7j-^^n|o]] X).^ - ol^ ^4^-^^, 

#7l ^14#^£1 7l TflaJ 7j.£» JS.^ ^ ^l5#^ol ^^2:5. S}<H ^ 

^ ^'^S t-Vcf. 4V 7 ] 3^.3^ AV 7 1 ^4l-^ol SpjLnJvg- ol-ji, a o V 7 ] ^l5^-^ol a> 
«nKg- O]-^ 3}^ a^jO S ^ #^*Ufl 4l7>.5. ^^51 Ol o}- ^ o. ^,o S 
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1020030008202 <Qx}: 2003/11/11 

^f. #7l ^4#^^r ^.A>ol = (i r idium 0xide)°lul #7l ^l5#^^ o] Iridium)^ 

<41> -8-71 ?fl^AlE^ ^^^4 ^-71 ^^A]Bl ^^ofl ^2^ H oM *M 3 

<H 5U^T 3# #7l ^2^>«oM^ #71 7flffflAlEi 7^^^ rj-fr^ X^> 

* <^7l*Rr ^3 ^^1^- ^ #^5L ^#SM 5U*r 3-8: ^S^-S aV 7 ] 

33-a>,§- o^jig- ^ ^ ^^Itt ^\<>] ^.(Aluminium Oxide)-?] ^AS. 

^ ^-SHl ^#£M ^li^wfl^i; #71 »l4^?i^^^-#^l *§#sq<H *H5#^> 

#71 7fl3flAlEi #Jf*]^ £#<>1 ^#Sl£^- #71 *\}5%l}*£<£^3\- ^4#7i^^^-ol 
^171^^1 WW*; ^ #71 til^># vfl^6)l ^#S}ol 7fl3flAlE^ #^-^^- 

<43> #7l ^ll^-^yfl^azf ^-71 ^12^-^tifl^^r ^"l *§#£]<H 3 # ^-#-2.5- £ 

<44> ^-71^ ^-^-i; ^T#*>7l ^ t^l 4€ 7^^^ DflSLS} 4l7}°l ^S^^r, ^ 

31 7^1- afl^*fe #711; #71 7|W1 H^^l^l- ^#*>^ #31; #71 B^7l^E^7> *g 

#£ aV£*ll 7l^r#ofl ^lf^^^g; #741; #7l ^l^Tl^^ °a^-#°fl #7l 

71^54 #7)*{o_3_ £-§-SRr wlH^^^: #31; #7l ^l^^^MHl ^12^?V^^ 

^-§- *8#*Rr #711; #7l *}2^?}*d<&^ ^U^M^l- ^^Rr itl #^«- *§#S|- 
#7fl; #71 nii-§-tg ^eizisl- ^7l^ o.^ i-f-sl^ ?U*flAlEi *H^^h8: ^ # *Kr #741; # 

71 ^^Ti^^cM! ^I3#?i^^5l-* ^#*}tt #741; #71 ^l3#?i^<S^ ^171^51, 
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1020030008202 #^ <Qt,\: 2003/11/11 

<45> Aj- 7l ? fl3flAlEl SH^^M- ^*Rr #31 O^ofl, Aj-7] t}^^ ^ ^ 

islsm Aj-7] ^U^ y oM^ ^*Rr #3l«- Ci i^>^ 3* 

^>Cf. ^7) ^U^^l^ ^7) 7fl3lflAlEi ^^^-O.^.^ ^9] ^ ^ - ol^ 

^S- ^^TT ^7} *Y±2) mY^r ^^lH- ^ flfe ^Ojc 

(Aluminium Oxide)'?] liSr ^4- 

<46> Aj- 7 ] 7l]sflAlEi Spr"^* i^*Kr #3l^r, A> 7 1 nfl-^ #E|ZL7 r *g ^ ^2^^<?1 

^MMl -tBlS] SKV-g: ^-§-^1 ^11-^4, Aj-7] 7fl2flAlEl #^#^1 ^» *T 

^121-^4, ^71 7fl^AlE^ 7j-fr3l^ cj-^^ol ^Ajofl ^.^ ^^Af ^*Kr 313 
^sHr #31; ^ ^7l ^]31-^4 ^12#^4 afllM-fr AjEfl^^ ^ 

7l^>^ #311- S^Vtt 3* ^ #7l ^ll#^^- °lEl#(Iridium)o]jl ( #7l ^12 

oj^-g- ^.a>o1 h. (Iridium 0xide)°H , #7] *fl3-§-l!£: ^(Plat inum)°l ^^°-S- 

<47> ^3#^^<gBl-# ^Aj^ #31 A|7l 7fl3flAlEl <5Pr-^<>l £r # 

7l ^l2##^<a^Hl ^<g#€# #^*Hr #31; ^ Aj-7] 7fl3flA]Ei *>^-^^ Aj-JjL K 

#oj j^s)^ A o V 7 ] ^o^l-^^ ^7) 7j\^ <£v\sL ^^f>}±; #3l# i^SRr ^-g; 
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1020030008202 <y* r : 2003/11/11 

-8: ^HJ O-S 

tbcf. #7} #7} ^3#^^^"4 Aj. 7 l 7fl3flAlEi ti>-g-^- 

IvgSl ^71 ^3^^°!^ # 7 j 7fl^AlEi 7j-0^nV ^o] ^ 

^-g-^- Qtt ^Bf^- ^-A>ol c( Titanium Oxide)Sf f^tf- ^-Afol = (Tantalum 

Oxide) s}- ^ ^-a>o1 = (Aluminium Oxide) ^em^ tr>u(-oi ^ 

^cHf^^H ^ ^41-^4, ^71 *ll4#^3] 7l Tfl^ 7j-£^. ^ 

£*}S. ^^}~ #7fl; £ ^"71 ^I5#^3f ^i^^^s. *fl7l*Kr ^Tfl* 

^-2-5. #71 ^14#^^ o1e)# ^-A>ol = ( iridium Oxide)^Jl, ^5 

o] a) ^-(iridium) ol ^-g- £^o S *Vt}. 
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1020030008202 #<3 <^*}: 2003/11/11 

*m t 91^ 1^5. 3* ^8 .2.3. ^H, <$7) ^afl^ ^ oj,^ 1-^ 

£ I^t-Ht^ ^>°1 = (Aluminium Oxide) ^ ^-fr -^.2-3. tb^. 

#31; ^ A o v 7i a]o>^ tfligoi) a o v 7 i 7fl sfl a] ^Hf-^-n)- z^7)^SL£. sl-^sItt ^12^-^yfl^ 

g-tgtf|| cq^, nfls.^ 7fl5flAlBl °^«.^^ ^ So11 o^fl 7fl3flAlE-] ^] z}- ^ 

A o V * &?ll ^Jl, a}-§-^fB|5] ^^3]- 7^^) ^^9] ^S^S. 5«U 

°l*h -g- 4€ #-B-^*ll «fls.s| ^ zl afls y ^^r ^-ft!: £^^r %^^H 

*r 5^4. ^ 7 fls]^ ^ah^ 7 flA]^ tfl-g-o] ^7^>ji ^ nel 

31 ^^7Hl7ll ^ t^S] A^Vo] ^Jg.*] - ol£S. e >7l ^sfl ^l^S]^ ^o]cf. £^6)1 

5E^r ZLl- AVo]^ ^30] n|ol ?fl*M ^ ^^l^i ^i^lHl £^ ^lt^ 
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1020030008202 ^^ <Qx\: 2003/11/11 

<55> £ 2 * £ 3f ^ t^] ^-fr^M ^)3.^ 7} &#S.o]3i t £ 

<56> (^Hl) 

<57> ^ofl 4^ #°-*U-)l nils.el i*}^, s. 2^ ta>s>f ^o] , ^el^(Si)2f 

^^H, ^}-g-5l<2m02H] ^^fl <8^4M H^^1^(H4)7> ^ 

^^f. H^^l^El(114)^ TflojE *}-(104)-4 7flo]H ^^"(106)4 s>H.n>> 1 ^.HV(i08) 

*l^BKll4)^r 7l^(100)oll cUtb -f-^fl *§>§^ ^^(112a)^ 

<^(112b)-i- H^^l^BKlU)^ ^ £ 

<58> HV£^|] 71^(100)^1^ ^rS}-^ ^ll^^>^<?i^-(116b)3l- ^12^^-^ 

<^s]-(122a)^l *§^=H 5a4. ^71^-1, ^ll#^<^Bi-(116b) ^<^flfe ^lf^M^ 

(116b)# ^SRr *Hl€-^*(118) v)H "fl^^H 71^(100)^1 ±SL^ ^^(112a)3l- ^l^i 
5. H-f-SKr HlHel-^l(120)ol 5^. ^l2^^<a^ v (122a) #-fi-*l*n 

«^£l» ^ *Kr ^dl^l ^ 7fl3lflAlEi ^>l^-(134)2l- 7fl3flA]Ei ^-fr;^ 

(142)-4 7flsflAlEi ^Hf^(148H 
<59> 7fl3JlAlE| ^^^-(134)^ ^l2^^>^^Bi-(122a)2l- *)1 l^^^Hlieb)^- ^-f^V^r A2 

seH^(124)^<^1 nfl^£|ol ol^ nfl^-^ #eiZl( 126)1- **fl 71^(100)^1 .ELEflo] ^<^(H2b)^ 
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1020030008202 °J4: 2003/11/11 

<eo> nfl^.^ nn^] ^^(134)4 ^*«aJS! 4£-4 ^4. «44 ^>-^- 

^^•(134)^, 1-&|Z1(126)^ ^4°1 -thM SK># *1-8-*r*l ^111-^(128)4, 

«44 #-rr3l4(142)ofl <*Bi«- ^-g-^ ^ 5£*r 421-^(130)4, AA*\^ 7 oMr^ 4(142)°-] 

^^ofl -R-B^tb ^^£t *H^*Rr ^l31-^(132)ol ^ol4. ^, D B 

1-^ nn^\ 4^4(134)^ ^ll-^(128)ol ^21-^(130)01 ##4* 

°1^, ^131-^(132)01 ^Aj-w-nv^. ol=H- 37fl#2l ^°14. 

<ei> 4 11-^(128)3^ =l 7\*\}7\ #444 SM4, ^ #51 

^^-i: 44:a #^4 ^-§-44 ^ #^4 4^344. °1 

^ ^4 nfls.^ *eizL(l26)# 44^1 4 €-^4*J^§- ^°i^ a}^.- c^j^ 

71 4f-<>14. 444, #4 A^-S^ofl x^^ig- t]^^ 4H4(128)3^r olsl^- 

(Iridium)oj aV^^tf . ols]^-( iridium) o]^oil ^^(RutheniumH 4 (Osmium) 

4 4°1 ^ 44^1 ^1 ^^(Noble Metal )ff- *ll 11:^ (128)3 ^ &^gr # 

^°14. 

<62> ^121-^(130)3^ 4-fr44 *\)3-?) i4^1 43(Fatigue) 7l]Aj4?l7l 4*H ? fl 

444 444 4(142 HI ^= ^ oi^ 1-^S ^44 5U^f 4^444. 

l-°i , ^21-^(130)^: olA>si.olEl#(Ir02)4 ^ °1 3# ^4°1 ^-( Ir idium Oxide)°J ?H 
^444. 

< 63 > 431-^(132)^ ^^-(Platinum)oj %o] u>^s>cf. afl^ #-fr&%]7\ tl^s]# ^f-Sfl 

^t 1 ^44(Permanent Electrical Dipole)7 r ^44^ s\]S. w.i4°lH(Perovskite) ^14 ^2: 
3 ^4^H ^-sltr ^4^S» ^44 nfl^-olrf. rr}5^H, Hfl^-g- *H3-14(132)3 ^-§- 
4t)1 4£ ?ll3fl44 44r44(142) 3^41 -a-§-^cf. 
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°ti#^ 7fl3flAlE-l ^^^-(134)21 41=^4 ^2#^<a^-(122a)^H] *fll 
^ u oM^(136a)^ 9l$r ?M w>^^.cf. ^llK^l ^(136a)ol x<\ *§^S\o) 

7fl3ZflAlE] ^^^-(134)^ -f-*fl nfl^.^ #5.-]ZL( 126)3.^ AV^cq ^AVo. S o]^ D fl-^ 
#5^(126)5] « 0 v^^7] nfl^-olcf. 4H}Ai, ^l^« 0 V^nHl36a)^ W^lir ^>o]^ 

(Aluminium Oxide)^ s>^-^^-( 136)^-^^1 SfcV-t- *r #H 

Wr^^r. It-f^w ^>°1H. (Aluminium Oxide) ^^Hl ^A> 
ol^(Titanium Oxide), ^>r 0 l ^-(Zirconium Oxide), 4# ^>°1 = (Cesium Oxide)^r 

XY^°) i&xy^- il- ^ ^ #^1^ ^ 3H€- *fl l^V^l ^-(136a)^S. 3-§-« ^ 

*fl#^ ^fl^W^ ^^^-(134) A>o-|ofl^ ^l3#^^^-(138a)ol *§^£H & 

cf. -ls^ji, ^3^^>^<?!^-(138a) ^Ml^r *fl#^ ^sfMEi ^-(134)3|-^ 

°1 ^-§-^^-(140)01 514. ^, ^)3#^^s|-(138a)^ ^ 7flsflAl 

3 ^^^"(134)^ S^iLtf Dl ^cf. nslJl, nfl#^ ^a^ *>^- ^1^(134)^ ^]3#^^ 
^( 138a) -4 «}-§-€^ ^-(140)^.3. 1-&|^>^1 nfls.^ ^Hfll- *1\H}. 

?fl5fl^l^ ^^^-(134)21- ^-§-^^-(140)^1 a^-^S o] =-c^^l 7j-^-^^)7l- ^ 
^€ f^S, ^ ^M^i #-Pr^(142H 9X^. ^BiS-S, 7fl3flAl 

3 #-fr^ v (142)£r ^ v 7Hr*M (Li ft ing)^ ^ §-^7> 1> 

^3*1 o>q *h}. 3E#, ^^^-(142)^ sg^sHel ^^s]7l ^ 
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7flsflAlE^ ^^^-(142)^ PZT (Lead Zirconium Titrate), SBT (Strontium Barium 
Tantalum), SBTN (Strontium Barium Tantalum Nitride), SBTT (Strontium Barium Tantalium 
Titanate) f-sj ^3. ^3<H 91^-. 

&-%-Q^(U0)-& 4k£W "E-SLS. ^€ >fl3#^:^^^-(138a)i)- 7fl*IMEl 7 0 ^ 

^(142) AH^I €*1 «h§-, 1-^ o. Tg^cc^)^ 

(Pyrochlore Phased ^-g-^1 ^ Ms ^3°! 91^ w>^^>cf. ttf-e}-^ , 

^-§-^^■(140)^: ElE]-^- ^-A>ols. (Titanium Oxide)** ^a}o] j= (Tantalum Oxide)** 

^l-E- 4 A H ^(Aluminium Oxide) f^H $^£|<H 

#^-(148)£r 7fl3flAlEi ^^n|(i42)«H] ^ oi^ ^14#^(144)^, ^4#H(144) 

7l7fl*j ^-£1- Ji^r ^ 5U^r ^l5l-^(146)ol £x}S. ^25 5a tf. ^. 

5H*IW3 ^-fr^^(142)^ ^4#^(144)ol ^^M: o^-n ^M (146) <>1 °l-?-Tr 2 

711 #^1 ^SolCr. 

^7lA^ ^I4#^(142)^r #-R-#3l ^1S.B1 $1 *]3- (Fatigue) ^* 7U*}<5 r 7l ^tr 
^ ^-n-^i^(142)oll ^ 5U^r o 1^5r°l^#(Ir0 2 )3l- ^ <>1 5l# 

^-A>olc (Iridium Qxide)^ ^^s1<^ ?H aV^-^W. n^cll, ^14#^(144)S ^-g-5l^ 

°l2l# ^a>o]h^ 7}A^ ^S^H #H(Brittleness)2l- ^ #|<**V ^-§- *H:EI $1 

A. a+sM , ?H ^1 E-i ^^^-(148)51 ^151:^(146)^^ ^14#^(144)S ^-§-Sl^ 4 
^l^Oridium Oxides #}^tr 7l?fl*l ^ oi^ o) e]^-( Iridium)^ ^£l<H 
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7fl*iWtH ^^^"(148)^ 7fl3flAlEl ^^nV( 14 2) ^Aj-o]] ?fl 3Xfl A] ^ 
(142)3 T^}* 0>7)*Kr SKl-i- ^^1^" ^ #^5. ^]2^«j- 

*l*Kl50a)°l $X±r H>#^^-rf. c^H. ^.Aj-o. ^^1^- ^ oi^ 1-^ 

^ol^- ^-Aj-o] ^(Aluminium Oxide)* ^ cflSS # ^ ^rf. 
^SflAlEl ^^(148) ^4^^^^(160a)^ ^|5#^^^(164a)^ 

°1 ^]4#?i^^^(160a)3 dL^j ^f^Hlfe ^^1^- -f-3 ^^o S 

^«ti^(162)ol ^^1^. zl^jl, ^]4^^<aBV(160a)4 ^5##3i<?i*2Kl64a)°l 

w| <>}£.( i66)HH3r ^^Itt f 7fl34|AlBl ^^^-(148)4 ^71 

£**Rr ^2^«fl^i(168)ol oicf. ^2#^Hfl^(168)^r °)^*} 5}- 

£ 3<^1 £A]4g a>^- ^-o] ) wlB^<?l(120)^ #Bl^e)^- *fll^2fl 
= (115a)# -f-*)H 71^-3 iii ^^(112a)4 &7}^°-S. oi^ 3^3<H & 

*r 7>^>cf. ^th nfls.^ #eiZL(l26)3 ^-fH ^l2€-^2f|H.(ii5b)l- 71^(100) 
S| ^efl^l ^^(112b)2f *l7l*}_°S *§^£)°1 53 ol 7>^}cf. 

TV^nl-jzj. tiV-§-^^0_S. f-&|*H nfl^^ ^Efll- X]u|7fl ^Cf. 2.*]:, ^Sfl^ a^^S}- 
*8^3<H ^ ^AVo] o^) 7 > &t}. 
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<75> 0]*}-, Q-fr&H] lie] ^7-} 9] £ 4 £ 151- %3±-5}a) 

< 76 > £ ^ofl of^. cflae) ^>o^ j£ 4ol1 ^ £ olt ^ ^ 

^^•(Si)^- ^ ^P-^^ tiV_£^l 7l^r(100)^r ^ul^Vcf . 7l^h(100)^ ±. 

^ Jf^H ^£.3. ^^^-^^-(102)^- <g>$SH m ^^1^(114) 

i7> ^£}^r ^(Active Region)* ^}«-^ nv (102 ) tg^ ^-^o.^.^ ^dt 

<7?> ^licf-g-, ±^5]5}(102)1 7l^(l00)£] *<S ^^oHl £):ELe}-<$l(Word 

Line)-2.^i^ 114)1- ^W 1 ^. B^^l^El(114)^ 7]}°)^ ^^^-(104)4 ^1°1H 

^^•(106)^- ^3.^(108)4 TflolH ^5flolA^( no)s} dt^i ^(112a)^ °m 

(112b)* *§^3H ^^W. B 31*1 i^U 114) ^7l*V ^Hl cf^- ^jii, <« 

S<H , LDD (Lightly Doped Drain) <3^* c| l^sfTm o]^ 7^0]^ ^2)lol*|-i- o) 
9X$r ^ ^-S^l nq-Sr ^Aif d) ^ ^ ^ ^o.^, £t> * r ^>^a.^-(108)# ^ 
*}*1 S^r -g- ^H<H1 711^1^ ^aI^s] ^(114)^- #°l*r 33)3. ^ $14. 

<78> °1<>H ( 3^^^Ei(H4)7> ^£ 7l^(100)4Hl ^ll#^^^-(116)* ^^W. *fll 

#^-^^^-(116)^- ^M^^CCVD)* °l-g-*H ^e]^- -§- 

^-8: B ^1^(114)7} ^-^^] *>fe ^S. #4*j-^ ^^4. 

<79> £ 5*fl S*!^ H>S1- Al%^ ^(116)* 7l^r(100)S] 4i_2_ 

^ ^^(112a)4 ^7)^0.5. S-f-^H, #4r#*ll °fl-2-Sl ^)o]b\ efo] 71^* *Kr «1H 

^(120)* ^^tr^. wm5f < y(120)# ^*}7l 71^(100)^1 
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(112aH ^#51 5=^ #^*> ^ ^ ^£.5. ^l#^^<g^(116)-a: <*! 

*»*\<L3- ^lTi^c}. A d^l^AS n <£^7\ ^71^ ^l#^^^-(116a)* ^-f-^m 

*| *lll^*(118)# nfl^ cf^- sflB^ ^ ^ ulH£}- o J(120)-g: 

2H^r*H, *1 B5K1( 120)^1 ^ll^^^^-(116a)^Hl ^2#^<^si-(122) 

* ^ ^^-(122)5] *l)l#*Ha£i2Kll6) ^^S] ^-f<4 n>^-7l-^S. f- 

^-^<y s|-^-7l^2l-^( CVD )o. oi-g-s)-^ a>5|.bv ^ tilBe}^(120)ol ^4351 

(100)2] H.efl<?l <g<*!(112b)°l ^2#^^^-(122)4 ^ll^^^^(116a)^- 

<L£. afl^^M}. H^Sf, ^^0-5. ZL «^-f-7> ^2^^^^(1223)21- ^)l^^^^ 

(116b)-i: #-f-SKr ^)]2^^1-(124)ol ^^cf. H^^r , t^^^ij ^ 
^ ^l)2e^»(124)-a- ^(112^4 ?fl2fl^H.i 

^■^(S 721 134 % v 2:)-g- ^71^ o.S. S-f^l^ #5i 126 ; Bur i ed Plug)# 

A. 

£ 7°fl Qo) t nfl^.^ 126)2]- ^7l^o.S. £-§-5]^ 7fl3flAl 

3 *Pf-^(134)^- ^tr*}. nn*]£\ ^^^-(134)^8: ^-§-4 ^ o^o} c^ ls _ 

°fl*^ t-e]ZL(126)7} t§>«§^ ^2#^^<g^-(122a)^Hl ^-aV^ ^-g-*} 

*1 ^ ^1]1#^( 128)4, *#«Hr «*lEi ^cHr^K 
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£ lis] 142 5U£r *ll 2-1^(130)2}-, ^#*Kr TflaJHsl ^-f^q-^ 

113 142 91^ 3 91 3^4) -^-eltb ^4^1 ^SRr ^131-^(132)* £*>3°-S # 

2}-^, ^dchg-, ^13#^(132)^ ^21-^(130)3)- ^11-11(128)3 a^^o} *fl7l«- ?fl 

5flAlEi ^-#^(134) 

Aj- 7 )t!: *>3- #ein(126)^ «*lel ^^^-(134)^ ^713 AS 51*3 

ofl ^tb »J|^-(132;Pt) ?fl2fl^Bl 11^ 142 #S)£r #-fj-#3l3 

^^-4 ^7H1A^ Ol-g-^ ^^^j-cf. 7fl3lHEi ^#^(134) AS A>-g-£)^ 

^^•(132)^ 13- A>SH1 ^>^n> #^3 oj^-g- *>#*r*l 43^1, 7fl*M3 #0-;£ 

3(51 11^ 142 ^-S) ^^-i: ^ £-37HH3 1*1 3*1, aj.^^ ^-(132)* -f^M 

"fl-l^ #e1zi(126)§ -71 Tfl ^cf. Aj. 7 )^ y>3 ^ol njj^tg #eiZL(126)^ #3^3^- 

°13 fAS. *§^*Hr3l, ^3 ^3^ #elAJE|^ Mfoli} a> 

51*H3°1 o>qcf. 3^1, ^^(134)3- *fl-§-^ #eiZL(126) ^ 

°fl #3-^3^ ^-sH-om- Aj-sj-^-o] ^ 3*cKContact Resistance)^: 

fe°M>fl £H ^*h§- °1^7ll * 7BM3o] ^7fl^-cf. 

^iHi, 7113133 *}^-*i^-(134)-§: ^*Rr 1-^ *fl-§-^ #3^(126)3" 3^ 

3#*Hr ^111-^(128)^ ZL 7^l7> #5L^ #^ol^Ai Aj-^s]^ ^THM-, ^ -tl-^-Sl 
<H51 £5^^ A^-g. 33^7 ^A^, aJ-^3 ^-aVo. ^.g.^3 oy^ #^o] 

3*>3. 3-3-3, ^11-^(128)^ Aj-7] A^^^ll ^-g- 33^ ol el -§-( iridium)^ 

3- ; £3*}-3-. °l^-i-( Iridium) 33°11 31 ^(Ruthenium) 3 3- A^§-(0smium)3- ^o] ^ 
^33 3^(Noble Metal )fr ^1#^(128)5. ^ &^8r #^r33-. 
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< 85 > ^(Platinum)-!- #^\2.3. 4-£4^ #-fr*l*l| *flS.a| 4~§- SJ^ofl 44 ^ 

^r°l 4^4^ 3i]S. (Fatigue) H?J4:n. <£b!4 $>i4. 444 , 7fl3flAjEi 

^(134)# ^4fe f^H ^12#^(130)S^ SIS ^-i: 7fl*Ul 7] 7l 444 *#4fe 

5M44 #-fi-#4(:E 112] 142 ^« ^ Sl^ MS. ^4fe 5Jo] 4^ 

44. ^#*Rr 44 £4, #-fr-*l*ll4 ^4°-5- 7fl3flAlE^ 7 0 VO-^nV (£ U cq U2 ^) <g ^ A ] 
a>^ 7> ^5)^1 ^>7ll 5}^ 7fl5flAlBl #*-xJ4(J= n cq 142 vfloj) tg^ 

€ *r $14. 71N44 7j-^-^nV( £ U ^ 142 ^- 2 )vflo)] ^^-o] r}^ ^^S)^ ^sH^E^ «>4 

^44 iL^3 (Retentional 44fJ ^ &4. W, ^2#^(130)^r ;M44 # 
-ff*l4(:5E. 142 %2l)<% 7fl*M4 #-fr^4(-£ 112] 142 %S) ifl4 

■i- 9X$± °)^o)^(i r Q 2 )^. o1e)# ^-44 ^(Iridium oxide)^ 34 4^44 

4. 

< 86 > 3^*Kr 44 ^4, 7^^^^ 7j-0.^^^- ^o] 7 ] 444 7^^] faV ol^ofl <^ 

^^•4 (Permanent Electrical Dipole)7> ^7fl4^ 2H3.J±i7r4H. (Perovskite) *S^4 
7l 4$ l^ell- ;*1*844 ^fl^l^ 7j-H-^ni. (£ U oj 142 ^.i)^. ^^4. 444, sM4 

4 4-^4(134)^- ^4fe M #°H4 71131-^(132)5.^ 7fl2fl4^ #^€4(51 1121 142 
%S)21 o>^^oi ^ofl o.si^- ^7}^£f 7^4^ ^(Platinum)"?} 34 4^444. 
<87> tr^ ( 7fl^AlEl 4^-^1^(134)^: ^4 ^, 71W4 4^-^^(134)* 4^45^- 

^l2#7j^<34(i22a)^Ml ^i^ a o v 44(i36)-8- 4 34 4^444. «*14 4^ 

*I^-(134)# **fl *fl#^ #siZL(126)S2] ^21 t A i^^ D H#^ 11(126) 7} ^44^ ^ 
# *i^4 ^444 £4. 4* #4471 444 ;«AiEi 4^4(134) ^^4 *m^- 
^4 4(i36)* *§^Hr 34 4^444. ^11^*8-44(136)^.3.^ ^4¥ 3-44^ 
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(Aluminium Oxide)^ £°) 7lN*ltM £|~*?-*I^K136) -2-3.^ *Y^2) sKV-g; <3*U* ^ 

S ^*Rr 3<>1 H>^*>cf. IH^I^ ^-A>ol= o)9\<>\] ^-A>o}c (Titanium Oxide), 

*1 ^-A>olc (zirconium oxide), M]<w ^-a>o]c (Cesium Oxide)2f *}±2] SfcV-g- « 0 V 

^ 91^ *1] 1^^1^(136)^5. ^-§-^r ^ 5^. 

°1<>H, S. 8«fl £^1^ «>s^ ;£ol ( A]2%-^^{122z) A 0 H1 ^13^^>^^^-(138)* ^ 
Wt}. ^13^ ^I3^^^ev(138) ^ 4^^- ^-cf. ^#*g^ ^ll^^l 

b|(136)-^S- l-e^><y 7flsf|AlE^ 5pf*i^-( 134)^1 S.^ 2) 4^ _£-!=. ^2^^ ^(1223) 
ofl AVsj.^ *l<3-§-^* ^H^. ZL^cf^-, ^a^ *H^^-(134)£) 

S^o] tf^s ^<g§-^^- 5j-*j-7l^l^ <S*}(CMP)5. ^W*><^ ^3^^>^^^-(138) 

* ZL 7fl3llAlBl ^^^-(134)^ ^13^^^^-(138) AVolofl^ ^\ 7 \ 

<H o}^) olnfl, ^ll^^l^-(136)£ -4*<HH *H?"Sl 

^(134) ^ S.^ ^€ ^l^cf. 

ZLcf^-, £ gofl jea|^ w}-<2}- ^-ol, ^-a>o]c o\] (Oxide Etchback) ^^g- °]-g-^>^ 
7fl3flAlE^ ^^^-(134) AVojofl ^l3^^^^-(138)-i: ^ *fl3 

^^^^-(138)51 ^ s^^-S^-Ei ^ 3 o|cq ^71^. ne^, sMl^ 

(Recessed)^ ^Efl^ ^l3^^r^^^-(138a) , ^ ^l3^^]:^^^-(138a)^ £L^°1 ^aIe] 

^^^"(134)^ 3 ^ ^Efll- jic^] £t}. 

o]o]*\ t si loofl y>sf £o| , 7flsflA)E-l ^^^-(134)34 ^>7> $51^ eH]^ 

*fl3#^<3^(138a) ^Hl «V-§-^^-(140)* ^*H, *m*§ ^^^1^ <sHf ^(134) ^2: 

# o]^A}^ ^, ^^^-(134)^ fflsflAlE^ ^^^-(134)^1 S^^l 
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^#3^1, ^l3#^^^^-(138a)4 aV-S-^^-C 140)^.5. tr^r^i 

<9l> o^H, HV-§-^^-(140)^ ^^Rr <>l-fHr ^-cf. 

£ 1121 142 %^)# ^^^-7) ^SflAi T^^ll- #Bfl3. c^, ^a}-^ 7< J-^-^ 

^l7> Bfl3.tii7r 0 lB(Perovskite)5f^- ^ -#^-7 r ( Permanent Electric Dipole)* 

Aj ^ ^2* 7W£S «flo> ^-C}. Ojl- cq*fl 7^x^|o| j^o} ^7H>H 

* ^1^, 7j-^-^3fl AVol^j tf>-g-ol <£6\x) TJ-B-^^ 7^ 

*1 4^-2]^ ^ 2j-ol5.#5.s.Aj-(p yrochlore p hase )ol ^7]7fl ^Cf. ^I3^?i^ 

°l^-(138a)^Hl^ ^]3#7i^°i^-(138a)2f *-£*rfe- ^ti^tH^ ^^(je n o} 142 ^) aJ-o] 
5] ^-§-^1 £-§-^#^(140)* ^tH}. 

<92> ^13°J ^-§-^^"(140) ^ Sj-^^r ^M-*r ^-cf. ^7^, ^s^Ei ^^^-(134)4 

0.5. 2fl7iEH ^3#7jr^9i^-(138a)^Hl °1*H, 

SflAlE-l ^^^-(134)^1 4 VJ f 5j-«!-7l7jl3 <£p]-3. ^Sf^ 

^-§-^-^^(140)^: ^?Vi=r. w>^r ^3#7i^°i^(138a)4 ^#*} 

^ 7fl3JflAlEi 7j-^^nV( £ nol 142 A\o}°\ ti J.o.^. ^^}^] oy^ , #<H , E} E* 

^-A>olc (Titanium 0xide)£f -V>r°l^ (Tantalum 0xide)2f ^d]^- ^aJ-o! t= 

(Aluminium Oxide) ^<HH Aj^^ ^j-q-o] ^Jo] 4^ ^>cf . 

<93> o]<q. ^-oi ( ?fl3flAlE^ ^--¥-^(134) Afoiei si^i^^ ^I3#7i^<g^-(i38a) A <H1 

^°Hl40)-8: 51^ 7j-^-^i^7> ^aV^ol 3g e}-^ o]^t\] &t\- . 
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<94> £ 11*11 5L^1€ *\Q ti_V-S-^^-( 140)^-5. nflfi^ ^Hfl# }L°)±= nfls. 

^ «AlEi *Ff*l^-(134) ?2i ^*fl ^Urs}-*} 7fl3flA]E^| ^^^-(134)21- ^-§-^^(140) 

<95> ^cKr^lS.^ PZT (Lead Zirconium Titrate), SBT (Strontium Barium Tantalum), SBTN 

(Strontium Barium Tantalum Nitride), SBTT (Strontium Barium Tantalium Titanate) -f- 7 <Ht 

<96> 7fl3flAlEl #-fr3l*Kl42)£- 4^ ^ ^-£-5. ^ ^ ^ . ^ , ^l* 

^(Sol-Gel Coating) ^-§r ^*fl #^3*11 (Ferroelectric Material)* ^-Efl 
^ ^ v tr 4 #-8-3317}- 5llS.a.i7>olE(Pe r ovskite)2f ^ #4r?I^ ^ ^21 
^Ml^" avs}.^ -g-^HH ^^ell- 3^^H #-8-^(142)* ^^*Vc}. o] 

^ti, 4 v 7ltr w>5f ^-o] ^flsflAlE^ *Hf ^(134)-§: ^*Hr ^3^-^(132) 
^(Platinum)* ^-g-^7ll s}^, ^^^^ 7j-o.^ ^ssMl .ft. 3^. 

<97> s*)-, 7fl5flAlEi 7 0 V-o.^n|(i42)j4 ^3^^ <3 ^"( 138a)£r 5i-#^-(140)«fl £]*fl 

^^S]o] ^-^^.^-^^.^-(pyi-och^re Phase) ^ ^4 ^o] 7<Hr*i^oll tfl<5H w>^- 

«^ ^3*1 &7fl ^Cf. o]ofl C^H, ^sflAlE] #-8-^^(142) ^^ofl 
oi^i, a]z^ ^o) ^-g-s]^ ^71 nfl-g-ofl 7flsflAlE^ #^-^^-(142)^ aiz}- £#(Etch Damage) 
*f ^ ^ *H v -£ lH§£l*l &7fl ^cf. £tr, 7fl3))AlEi ^^^-(134) 

<98> O^^, £ 12*11 v}<% ^o) > 7fl3lflX|Ei #-e-^nV (14 2)A o Vo]l 7 fl Ilfl A] E^ 

(148)* ^^*rcf. ^flsflAlEi ^3^(148)^ ^-o] *g^tr4. ^ , ttti^ 
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(142)^H1 7lWEi 7j-o.^^(i42)ofl -g^-^t ^ ^141-^(144)^, ^l4#^(144)^ 

71^]^ ^ ^15#^(146)# ^^t}. ^l^^, *fl5l-*Hl46)*r 

41-^(144)* ^^^^-S *«7l*H ^Eflo^ 7 j]3flAlE-1 ^^^-(148) ^* €^ 

<99> ^-o], 7^0-^^ V\)3.Z\ MS] 2)5. (Fatigue) 7fl^*>7l JflS>^ 7fl2)1 

^^(148)^ ^4#^( 144)3. ^=r ?fl5flA]Ei 7^^^(142)011 *>db» ^ <&±r °] 

^olEl^-(i r o 2 )2f ^ ^-a>o1h.( Iridium Oxide)* ^-§-^>fe ?A°} *W . 

<ioo> ZLflc-fl, ^41-^(144)^ ^-g-Sl^ olell- ^-AfolH.^ 71^1^ ^oflA^ 

(Brittleness)^ ^-%r ^1^2 ^^f. 4^1, ?fl^^l^ ^^^(148)^ ^5#^ 

(146)3^ ^14#^(144)S ^-§-£)fe ol^f- ^-A>olc( Iridium Qxide)^ 71313 
Ji^t ^ $Xtt °l^l-(Iridium)-i: ^-g-*>^ %<>} ^M^^. 

<101> ^3]]^ ^*i^-(148)# °1^M1, 7fl3flAlE] ^^^-(148)^ 7fl3flAlEl 7j- 

-fi- 3^(142) ^^Ml ^I2^«o v ^l^-(150)^- ci ^*Rr %o] «>^^>r}. ^2^^1^ 
(150)^ ^oll °l^- f s-^l ;«AlEi ^-B-^BV(142)^ 7^># o> 7 l 

*>tt ^-i- ^ltl: "ShM^ ^(Aluminium 0xide)S ^ ^ £}^r a} 

<102> £ 13*11 tlj-O^ ^°1, ^flsflAlE^ ^^^(148)# ^*Rr #3] °1 ^Ml , 

? flsflAlE^ ^-*1^-(148)°1 ^^^1 S^^JL ^2^« o MBi-(150) ^^Ml ^l4#7j-^^^- 

(160)* ^^W. ^14^^>^<^^-(160) 7jo.£ a}E)-<2] ^?J-^<gBV P>^7MS 

5}-«}-7l^aV^( CVD ) ^o_£_ xv^uv - o. ^^tbcf. Til^H, ^14 
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#^^^(160)^ ^ -*f$H ^n]^- -f-^ =-4=- ^a}-4 sflE^ 0.5. ^ll^«fl^i(162)* *§ 

^ll^tifl^d(162)ol ^14#^^^-(160)^H] 
^M^^CCVD) ^SLsL f^^o} ^5#^^^"(164)^ ^^tbcf. 

<103> o]o]^\ t 5. i 4 ofl 5LA]sl a}<4 £o) t ?flBflAlEi ^"-¥-^^-(148)^ ^ Vj f S^o] 

^l5^^>^^^-(164)2f ^4^^r^^^-(160)-i- *W ^ flS ^.S *fi?l*H «lo>^ 

(166)-!- <>lnfl, ^12^^1 ^"(150)01 C] ^^£]<H ^fl2^«o 1 -^^-(150)iE ^ 

^7]^. H^^H, ^]5#^^B>(164a)5]- ^I4^^<a^-(160a) 

* ^^^-(148)^: ^#A]7l7li4, ££r ^I5#^:^^ni-( 16 4 a )^ 

^^(160a)52f ^12^»^1^ (150a)* ^H^eI ^(148)* ii*^?}^ tijo^ 

(166)* wlo]-*(166) ^^a] 7flsflAlEi ^^i^-(148)^r ^ ^^<=>fl^^ 

<104> ZLeitf-g-, alo>^(i66) «}^* n^^] ^^(148)54 *A7}*\ SL3. 5. 

-f-s]^ °l-g-w> #efloiH 5}-o]ojE}- ^ %i £1 ^ ^I2^«fl^(168)* ^ W. 

<ios> o^, ^At!r ^* Tll^r *1^V<^ *H*IM3 5>tt 

31 *flS.E| ^*Vcf . 

<ioe> £ 15°fl -E^m ^ Qo], ^3.^91(120) ^ <>1*H1 *ljl€-^«-(118) iflofl #3 

^* nfl^M 71^(100)^ ^^(112a)4- ^#*Rr ^ll^^^ = (115a)* 

<r 91^-. =LZ\*\°], ^ll€-^^^(115a)l- ylH5|^(120)* iii ^^(112a)4 #7} 

m^sL 5L-f-Aj2] ^ ojt^-. SI*}-, nfl^.^ *ei 11(126) ^ *H2#U}*(124) iflafl 

^* °U^M 7) & (100) 2] ^eflo] ^<^(H2b)4 ^#*Rr ^]2€-^^l^-(115b)* *&<%3k 
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^ 5d <4. ^ll2^2fl = (115b)S *§-n*\ #^(126)# ^ell^l ^ ^ (112b) 34 

A o V 7l^ ^ 7fl3flAlEi ^Bj-J^ ^£#°fl # 
f^Ml SlEi ^^-ol 7>^>7fl ^Cf. 31 *V, til-g-^nj-o) ^ 0.5. ol*fl 

^flsfl^l^ #-fH£^ %^ ^ sin jgcf. 

JL3J-J 

€4. °14 4-1:3, #-§-^40] Jg^S. ^43 ^<aj 

el ^4^ ^ 7 ]^ Jl44 $14. 
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1] 

nV- 
i > 

^71 7fl2flAlEi ^-ft^MHl ^X\^ ^f^-g- 3L^*Hr 3* ^ .£.3. 

#-n-^l ^lS-E) 4l7>. 
[3^* 2] 



50-30 



1020030008202 #^ 2003/11/11 

[^t 1 * 3] 

^71 Xll^^lBj-^r #71 "fltl ^^^-O.^^ AV^o^ ^-A].^. ^ 

[3^* 4] 

#71 S^-i- ^ Ste «-^£r IH^I^ ^a>°1 = (Aluminium Oxide)°J ^ 

^ O.3. *Hfr *H5.e| 

s- ^#^25. 5U*r 3* ^^.s pflae] 

^71 
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13^* 7 J 

#7l ^ll#^^r o]e|#(Iridium)ol JL, 

#7] ^l2#^-8r olElf- ^-A>olc (iridium Oxide)oH, 

#71 *fl3#^£r ^^-(Platinum)^] 3^ ^ #-R-^i^l i*}. 

8] 

^i#°ii 5a°H. 

#71 #71 ^13^^>^^^ #71 *\%*\ 

9] 

#71 ^13^^^^4 #71 7fl^AlEi #-fV^^ 4°1^ ^T-g-* ^-§-^1 S^r#^ ^Ej- 

- ^-Afolc (Titanium Oxide) 4 ^>°1^ (Tantalum Oxide)^ W^l^ ^>°1-^ 

(Aluminium Oxide) f^H ^€ 3# ^-2-3. #-fi-*i*ll "HS.B1 4i7>. 

10] 

^1%H1 91°]*}, 

#71 7fl3flAlEi #^3^r, 

#71 7fl3fl^Ei ^^BVoll #4l* ^ 5^ ^14#^4; 

#71 ^14#^21 7l 7)13 #511- iL4&^ ^ 5U^r ^l5#^ol ^£ 2]f^ £l 
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11] 

i% ^g- 12] 

^-7] ^l4#^^8r °1b1# ^>oi = (iridium 0xideWji, ^15^-^^- <>lsl#( Iridium) 

[^t 1 * 13] 

^li^i 5a<>H, 

-*7l «X|Ei ^Jf^^T 4>7l 7fl2flAlEi Tj-O-^*)- ^tfofl ^^V^l^l 3 <g ^ £] 

14] 
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15] 

#7} ^±.9] ^ #^£r iH^lw ^>olc (Aluminium Oxide) ^ 3^- 

16] 

[^T 1 * 17] 

*1116%H1 5^1, 
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18] 

^•71 ^2#^tifl^^- ^^ilsL ^^S\o] oi^ ^ s.^ o. s 7 0 >o.^^l Dfls.e] 

[^t 1 * 19] 

#7] 7l^ofl h^*1^£|« *g^*Rr #31; 

^-7] H^l^^} ^£ 7l^ofl xfllf^S'g^ ^*Hfr #31; 

^7l ^lf^^^ H^^l ^"71 71 ^ ^7l^o.S. 51-g-*Rr ^H^Kl^g: ^*Hr 

#31; 

#7] *fllf^> ; i < ?!^ £##°11 ^f^^ 1 ^* ^*Kr #31; 

#7} *}2^1}%.<£^ afll^^^^ n fl#^ ^*Rr #31; 

^■71 ofl.g.<§ #&|ZL<2}- ^7l^o.S JE^Tr ^^l^ 3^*Hr #31 1 

^Nfl* 3l7i*Rr #31; 
#31; 
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20] 

*Hl9^°fl 9l°]*\, 
21] 

[*<j^- 22] 

^•71 s}-^>^- Q^4^ ^ 31^ #^£r iH^lw ,^H = (Aluminium 0xide)«?l 

23] 

^119^1 5*°^, 
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#7l ^131:^31- ^121:^^- ^1#^# ^3-^3. ^71^ #31 » its}^ 33* 

24] 

*fl23%Hl 91°]*], 

#7l ^11-^^ olEl^-dridium)^!^, #7l afl2#*l£- °l^-g- ^H^( Iridium Oxide) 
^I3#^^r ^(Platinum) °1 3* *Kr ^12.^ 

25] 

#71 m%-^9m^ ^*Rr #31 

#7l ^B^AlEi ^Pf^o] S.-- 3£14S]£^ AJ-71 ^f^^^HMl ^ <£ # *3 -g- 

#71 7fl3flA)Ei <5pf^ #^f- S#o] #7] S^l^ <3^3. ^ 

#7fl-I- i^Hr ^-g; ^^SLg. t\±r #-fr#*ll °flS-Sl *H2^. 
26] 

^119%H1 5a<>H, 

#71 ^f^g^* <£*h ^)7]^ #7^, 
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* ^ #7] ^f^^^ S^o] #7] 7fl^A]E^ ^^-o) S^tf 

27] 

*fil9*J-°ll 5&°1>H, 

#7l 7fl3flA)Ei csH^^ Aj-71 AjBfl^ o. S ^7^ ^3^^1-^^^oH] #^ ^ 

28] 

^127%H1 S^i, 

l^^-ty 29] 

*fl28*cHl 

^7) m^^^ Aj- 7l ^sflAlE] ^nV ^o] 0} tiV-g-^- -g-zr}*] E} E}- 

■h- ^-A>ol^ (Titanium Oxide)sJ- ^IM" ^\°] H. (Tantalum Oxide)^ IH^I-h" ^Afojc 
(Aluminium Oxide) o]±_ t}v\o] ^-g- ^lo S ^ ^^-^^l nfls.^ ^7>£q 

. 
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l^tt 30] 

A oM 7fl3flAlEi $<8*Hr #3l*r, 

4, A cM ^Hl-^ 71313 ^ oi^ ^51-^1- ^^VS #^}^ #31; *J 

A oM ^5#^4 ^4#^* *I^°.3L ^)7]^ #^11- 5Lf-§>^ ^SLS. ^ # 

-B-^^l ofls-el ±*}2] ^}2i^ . 
[^t 1 * 31] 

*H30^1 &<^, 

^-71 ^41-^^r <=>lsl^- ^>ol = (Iridium Oxide) 0 !^!, #71 ^151-^^r °1 s}-H-(Iridium) 
91 li^r ^ #^^1 ^12-Sl ^7>S1 ^IIS^. 

[^t 1 * 32] 

^7} nn^] *§#*Kr #31 °i^mi, 

^"71 7flsflAlEi #^#^-4 ^7l 7fl3JflAlE) 7j-0.^nV ^Aj-ofl ^2^« 0 M^ V * ^ # *Hr 

33] 

^1132%H1 91°] 

^"71 »12^^1^ #71 «AlEi 7^^nVo) ^fr^ 7^>* °\7}f>\±r 
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[^t 1 * 34] 

*fl33lHl 5£°H, 

#7j ^lU" t SU^r iH^lw ^H^CAluminium 0xide)°J 3* 

35] 

^119^1 Si^i, 

^-71 ^14##^<3^M?H1 *§^Rr #7fl; 

til°V#-S- ^*Kr ^Tfl; ^ 

36] 

#7l ^l^tifl^d^r t^"lF^ ^3tt 3 "8: ^^-S. ^ ^-fr^l ^l£Hl ^7}°] 
. 
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37] 
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2] 

168 
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IS. 3] 

168 
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5] 

120 




[5- 6] 

120 
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[£ 7] 



134 134 
128 130 132 128 130 132 




[5L 8] 

134 134 

. * . , 
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IS 9] 

134 134 
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[JE 111 




114 
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IS- 15] 

168 
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